A village in the Philippines was surveyed for the quality and quanty of food intake.
II Introduction
Many studies have been done in order to elucidate the malnutrition problem especially in developing countries where, as indicated by Mahler, one fourth of the people have food intake below the critical minimum level (Mahler, 1980) . In developing countries, these researches must be relevant and applicable to the solution of existing problems because the resources are always limited. In the Philippines, researches are being conducted to tackle the identified problem of proteinenergy malnutrition, and deficiencies in vitamin A, iron and iodine. These are supportive to the nationwide program which was launched in the early 1970's (Dreitzel,1971) .
The following study is an attempt to understand the dietary pattern aspect of nutrition. The methodology of Toyokawa, as explained in his previous studies was utilized (Toyokawa, 1978 (Toyokawa, , 1979 (Toyokawa, , 1981a (Toyokawa, , 1981b . The objectives of the study are as follows:
General:
To study the dietary pattern of a Philippine village and to give recommendations on how to improve it. Specific:
(1) To determine the quality and quantity of food articles and food groups in the diet;
(2) To find out the interrelationship between food articles; (3) To look for the food pattern determinants;
(4) To relate the dietary pattern to some socio-economic factors; and (5) To come up with recommendations in improving the diet. Therefore, this study will also try to be prescriptive, i.e., give some suggestions on what could be done in the light of the results to be obtained.
III Methods
In June, 1983, the Food and Nutrition Research Institute (FNRI 1983) staff in Manila were consulted regarding dietary surveys and food consumption among the Filipinos. A 24-hour dietary survey sheet including individual and household data was prepared. It called for the age, sex, occupation and educational attainment of each member of the household; the household income, food expenses and food sources; and the amount of intake of the different food articles. The following month, a volunteer resident health worker in the village of Hanggaai was trained on how to conduct the survey including the standardization of the units of household measures (e.g., cups, teaspoons, pieces). He visited 15 randomlyselected households (10% of the total households in the village) after each meal to determine the kind and amount of food taken in a day.
Data analysis
The units of household measures were converted into grams using a standard reference from the FNRI. In October, the data were brought to the University of Tokyo for analysis by the Computer to determine the amount of per capita daily intake of 18 food articles (rice, bread, noodles, other cerials , confectioneries, potatoes, sugar, fats and oils , fish, meat and poultry, eggs, milk and products, beans and products, vegetables, fruits, seasoning, beverages, and alcohol) to determine the interrelationship between food articles using Pearson's correlation coefficient, the food pattern determinants using multifactorial analysis and also some socioeconomic factors using analysis of variance.
Originally Toyokawa (1978) used 15 food articles in his studies in Japan. The interrelationship between food articles as reflected in the so-called "food consumption structure"- (Toyokawa, 1981a) refers to the synergism and antagonism between food articles. Two or more food articles are said to be synergistic when they are eaten qualitatively and quantita Lively together in the meals for one day. Antagonism, on the other hand, means that when a food article is eaten, another will not be eaten; or if the latter is also consumed, it will be a lesser amount than the former.
Food pattern determinants are the food articles which characterize the dietary pattern using multifactorial analysis. These articles are also called factors.
Some socio-economic factors determined in this study include age, sex, educational status, occupation, income, food expenses, and food sources. The village Barangay (Village) Hanggan is situated 2 Km east of the town center of Bay , Laguna. The town center itself is 70 Km south of Manila. The village has a land area of 1 .49 sq km, a major portion of which is rice land . In 1983, it had a population of 778 distributed in 149 families and 133 households .
The houses are usually made of wood. The poorer ones are made of the locally-available bamboo and nipa, usually with only one room. The well-to-do have concrete houses . The people do not own the land 'where their houses are built. The land for housing belongs either to the government by virtue of an unused railraod track crossing through the village or to the big landowner. In 1983, the crude birth rate was 43 per 1,000 population; the crude death rate, 9 per 1,000 population; and the population growth rate was 3.4%. The leading causes of morbidity were upper respiratory tract infection, intestinal parasitism, wounds and skin infections, pneumonia, gastroenteritis, heart diseases and hypertention. Of the 7 people who died, 2 were due to pneumonia. Tuberculosis and malnutrition had one victim each.
Only 62.4% (83) of the households had toilets. As for the source of water, 41.4% (55) of the households had hand pumps:
The health services are provided by the students from the University of the Philippines who stay in the village as part of the studies, the University-salaried Barangay health technician supervised by the local staff of the Department of Health, and the local manpower resources, a volunteer resident health worker, a pharmacy aide, a trained traditional birth attendant, a nutrition aide, and a herbalist. There is a Barangay clinic and a village drugstore.
Subjects
In this study, there were 36 respondents who were 17 years old or more, the eldest being 87 years old. One half were males. Seventeen reached elementary school, 10 high school, 1 vocational, 5 college, and 3 no formal schooling. Most of the male respondents were farmers while most of the females were housekeepers. The monthly income ranged from 2141 to P1600 with an average of P611 ($1=218). The monthly expenses for food ranged from P200 to P800 with an average of p439. Fourteen respondents bought their food while 22 produced and bought them (mixed).
IV Results
Amount of food intake Table 1 shows the mean daily per capita consumption of the 18 food articles in the village. Table 2 contains the mean per capita food groupe consumption in a year compared with the recommended allowance of the FNRI. The intake of energy foods is almost double the recommended, body-structural foods about two-thirds and the regulating foods only about a third of the recommended.
Food consumption structure
A combination of food articles, rather than a single one, provides human nourishment. It is necessary to determine the established combination of food articles in a population. This combination is a reflection of the culture of the people and is already identified as the synergistic and antagonistic relationships of food articles. These relationships have been estimated quantitatively by Toyokawa as the matrix of correlation coefficients calculated among the food groups in terms of Pearson's correlations. The matrix is called "food consumption structure" (Toyokawa, 1978 (Toyokawa, , 1981a .
The food consumption structure of the subject population was calculated and is shown in Table 3 . The following pairs of food articles were synergistic: (1) other cereal and sugar, (2) eggs and milk a products, (3) noodles and fruits, (4) milk & products and alcohol, (5) milk & products and fruits, (6) eggs and alcohol, (7) (1) meat & poultry and seasoning, (2) fish and meat & poultry.
Food pattern determinants
In order to clarify the factors comprising a dietary pattern, principal factor analysis was performed based on the correlation matrix. The factor loading of each food article is presented in Table 4 . In Table 5 , it is seen that the contribution rate of the first factor is 29.8%, that of the second is 19.5%, and that of the third is 13.7%. The combined contribution rate of the first and second factors is 49.4% while it is 63.9% for all three.
Going back to Table 3 Food consumption structure (correlation matrix) Table 4 Factor loading of the food articles Table 5 Eigen values and percentages of contribution of the factors fled.
In addition, the relationship among the 18 food articles can be visualized when plotted on the horizontal and vertical axes. This graph is called "two-dimentional spatial diagram of food consumption" by Toyokawa (1978 Toyokawa ( , 1981 . In Figure 1 to 3, short distance between the different food articles means total synergism while long distance means total antagonism. Total synergism and antagonism were calculated from the relationships of all food-pairs. Throughout this statistical analysis, eggs, milk & products, poultry, alcohol, other cereals, sugar and noodles were found to characterize the food pattern in the village. Some socio-economic determinants Tables 6 and 7 reveal that various occupational groups differed in terms of rice and alcohol intake, respectively. Various educational levels of attainment differed in meat & poultry intake as shown in Table 8 . The smaller the family, the more was consumed food per individual ( Table 9 ). The more food bought (as against food produced or the combination of food bought and produced), the more was the food expense (Table 10 ).
DISCUSSION
The diet was deemed to be more than adequate in terms of energy foods (e.g., rice and sugar) which are relatively cheaper in cost and Body-structural and regulatory foods are much expensive and not readily available. The Table 7 Alcohol intake among the different occupational groups Table 8 Meat and poultry intake among the different levels of educational attainment Table 9 Food-intake per person according to family size Table 10 Food-intake per person according to food sources food articles in these groups are not bought more often than the others. The socio-cultural situation of the village can also explain some results of the food consumption structure. Other cereals and sugar are synergistic. The people have the habbit of taking snacks (in-between meals). They take sweetened pounded rice called espasol, biscuits with sugar on them, and corn with sugar in ice.
Rice and fish are usually combined, especially in the morning when fried rice and small dried or smoked fish are consumed. Fats & oils and vegetables are also synergistic. Vegetables are sauteed necessitating the use of oil.
Fish and meat & poultry are antagonistic. Because of the high cost of food, families usually have only one viand meal (aside from rice, the staple food). Therefore, as a source of protein, it is either fish, meat or poultry. If another food article is added, it is usually the cheaper or more readily available vegetables. Only during the one-dayday-in-a-year village feast where guests usually come, a variety of food articles are served.
By analysis of variance, various occupational groups differed in terms of rice consumption. Farmers eat much rice. As mentioned previously, rice is more filling and farmers need to be full in order to keep up with the rigors of farm work. While housework may be considered as a light task, the housewives also help in the fields. They tend to eat less viand and more rice, especially the left-overs.
The various occupational groups also differed in terms of alcohol intake. Farmers and those engaged in other occupations (e.g., drivers, mechanics) are usually maledominated work. Men usually are the ones who drink alcohol in the village.
The various levels of educational attainment differed in the consumption of meat and poultry. The higher the educational attainment, the more meat and poultry consumption. People with higher educational background are more aware of the prestige foods like meat and poultry and therefore, they make it a point to include these food in their diet. Another could be their being more aware that meat and poultry are good source of protein which is perceived to be a very essential component of the diet. Or the people with higher educational attainment can have higher-paying jobs which enable them to procure the more expensive foods like meat and poultry.
Smaller families consumed more food per individual. Given two families with the same income, the one with the more mouths to feed may spend more for clothing, education and other expenses. The smaller family uses this same money for food.
The more food bought, the more was the food expense. If food is produced, i.e., the family has its own garden or raises poultry, the less will be the expenditure for food since only those not available will be the ones to be bought.
The other relationships between dietary pattern and socio-economic factors will not be discussed anymore. The levels of significance were low.
The role of food consumption structure and food pattern determinants In the previous studies of Toyokawa, correlation coefficients between rice and fish, rice and seaweed, and rice and other vegetables (non-green) were found to be significantly positive. Therefore, these food articles were synergistic. Rice and wheat, and rice and dairy products were antagonistic (wheat in the form of bread and noodles). Since dietary patterns are culture-linked, the interrelationships between the food articles among the Japanese might be different from other nationalities. (Toyokawa, 1981a) Using the "two-dimentional spatial diagram of food consumption", the first factor was related to rice (and to a lesser extent, fish, pulses and seaweed) and fruits, meat and milk & products. These were the dietary pattern determinants among the Japanese and was interpreted to be the common and cheap versus the non-common and expensive factor. The second factor was related to rice and wheat as the dietary pattern determinants. Since the traditional food articles clustered in the direction of rice and the modern ones clustered in the direction of wheat, this was interpreted to be the traditional versus the modem factor. Because of the preponderance of the alimentary malignancies, particularly gastric cancer among the Japanese, the traditional diet was linked to it. A modern diet might be protective against cancers. This is a subject for further studies (Toyokawa,1979) .
In the Philippine study, it was found that there was too much intake of rice. A health worker in the village of Hanggan, observing the over-consumption of energy foods (rice in particular), among the population might be tempted to promote the reduction of rice intake without considering its relationship with the other food articles. He himself must be trained on the synergism and antagonism between food articles and be able to recognize that in the village, rice is synergistic with fish. A decrease in rice intake might concomitantly result in a lowered fish consumption. This will aggravate the lack of body structural foods in the diet. But since fish is antagonistic with meat & poultry, the latter may compensate for the decrease in fish intake. However, meat and poultry are more expensive and people. might shy away from buying them.
As countries develop, new food habits are acquired and new health problems emerge. Since cardiovascular diseases are predominant in developed countries, these diseases are expected to increase in the Philippines. A study, in fact, shows that they are on the rise (Tuomilehto, 1984) . Eggs and milk & products are synergistic and both are bodystructural foods needed by the people of Hanggan. But these have been implicated in the etiology of cardiovascular diseases, particularly atherosclerotic heart disease. Therefore, it is a matter of moderating the amount of intake, i.e., enough for bodystructural and the prevention of atherosclerotic heart diseases.
By means of factor analysis, food articles like egg, milk & products and alcohol were found to be determinant factors in the diet. These food articles, as factors, can characterize the dietary pattern of the village. They can also characterize the population. People can be grouped according to their relationships with food articles. If this can be done, common characteristics including disease patterns of a group may be found to be associated with certain food articles. The diet may then be modified so as to prevent related diseases. Such studies are going on in Japan (Toyokawa, 1981 b) . Developing countries must be aware of these studies because, sooner or later, they themselves will develop and will face similar health problems.
Dietary improvement
In seeking changes in the dietary pattern, there must be a mechanism by which these can be put into effect. Improvement must be systematized by being translated into strategies and progress.
There is a vast literature on the theory and practice of improving nutrition in general: from textbooks for professionals (Wadsworth, 1979) to popular and practical magazines for community workers (Brown & Brown, 1982) . Different strategies have been incorporated in the Philippine Nutrition Program (PNP) which started in 1974. Through the National Nutrition Council (NNC) which coordinates all nutrition activities in the country, a set of nutrition intervention schemes were laid down: (1) food assistance (provision of supplementary food formulation for malnourished children) (2) health protection (immunization, environmental sanitation, deworming, immediate treatment of the severely malnourished children) (3) food production (putting up of home, school and community gardens) (4) nutrition information and education (raising awareness especially among parents and families with emphasis on those with malnourished children), and (5) family planning (referral of couples to clinics offering family planning services, National Nutrition Council, 1977) . In 1982, the NNC came out with a nutrition program situationer. It cited that, in randomly-selected areas, the prevalence rate of second and third degree malnourished (Gomez classification) was 25.1%. It was 27.5% in 1980 and 30% in 1979. It included the problems of the program: gap between priorities of planners and felt needs of the community, lack of logistical support to project supervisors and field technicians, lack of field coordination resulting in overlapping and duplication of services, nutrition activities regarded as added work by agency technicians, lack of control of local executives over nationally-paid technicians, and pronouncements of concern by government leaders and priority setters incongruent with actual support given to the program (National Nutrition Council, 1982) .
The government has recognized nutrition as a priority and has a program to realize its aspirations. The PNP itself has to keep on. Yet, there is much room for improvement. A comprehensive approach to the solution of malnutrition has to be considered from the village up to the national level. A comprehensive approach Schuftan believes that malnutrition must not be viewed as a technical or biomedical problem. Most nutrition interventions "tend to be narrow in scope and aimed at changing or 'treating' these characteristics of the malnourished. Typically, these interventions have included programs in the areas of: nutrition education, new foods and fortification, child feeding, health and sanitation, subsidization of agriculture and food production, and improvement of marketing channels. These interventions have several common features: they require no significant change in the distribution of income or wealth in a country, no change in the consumption habits of the wellnourished portion of the population, and no shift in economic development strategies". It is therefore suggested "that malnutrition is to be thought of as a biological translation of socio-economic, cultural and historical phenomena, being a social disease 'par excellence' whose elimination requires a change in the country's entire social, economic and political organization and choice of development strategy" (Schuftan, 1978) .
Thus, even if food is available in a village but the purchasing power of the people are ineffective, no food will reach them. If infections and poor sanitary conditions are prevalent, malnutrition will continue to be a problem.
In Figure 4 (Dreitzel 1971; Eckholm, 1977) . In Japan, the application of researches such as the one on food consumption structure and food pattern determinants will be easier because it is a developed country. The producer subsystem is very adequate. In the consumer subsystem it may just be a matter of educating individuals, families and communities to promote healthier dietary patterns. But in a developing nations, the consumer subsystem is wanting as well as the producer subsystem.
If a comprehensive approach is applied in Barangay Hanggan, the village would be transformed into one with the following characteristics:
(1) Producer subsystem: The village would be a selfsustaining unit which mean that in terms of production, the people would pro- Figure 4 Food chain (nutrition system) duce (aside from rice) vegetables, fish, poultry and eggs, and meat (from pigs or tattles). They would own the land they till which would be sufficient for food production, whether individually-owned (family) or collectively-owned (cooperatives). The latter would imply a strong farmers' organization. Food produced would be primarily for use by the people in the village. Only the excess produce would be sold outside and at reasonable price. Small-scale industries would be initiated on the same basis as land ownership.
(2) Consumer subsystem: The income of the people would be enough to feed their families, educate the children, provide for adequate shelter and clothing and generate some savings. Food prices are within the reach of the people if certain foods are not available in the village. Basic health services such as maternal and child health including immunization, nutrition surveillance and education, and treatment of the common diseases would be available. Sanitation facilities would be sufficient. Community organizations would be established to meet the economic, political and cultural needs of the people where they themselves would be active participants in decision-making, implementation and evaluation.
The consequences of the above would not only be the development in health but total development for as many people as possible.
This study is based on research data and informations on one small village with nominal amount of data to represent the report on `dietary pattern in the Philippines: its determinants and improvement', since most agricultural area all over the Philippines is quite similar to the village of our study.
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